While limited data suggest significant gender differences in mental and physical health risks following marital disruption, men have not been studied as intensively as women. In this study, self-report data and blood samples were obtained from 32 separated or divorced men and 32 sociodemographically matched married men. Separated/divorced men were more distressed and lonelier, and reported significantly more recent illness than did married men; the former also had significantly poorer values on two functional indices of immunity (antibody titers to two herpesviruses), while not differing significantly on quantitative indices (percentages of helper and suppressor cells and their ratio). Among married men, poorer marital quality was associated with greater distress and a poorer response on one functional immunological measure, antibody to Epstein-Barr virus (EBV), as well as lower helper/suppressor ratios. Among separated/divorced subjects, those who had separated within the past year and who had initiated the separation were less distressed, reported better health, and had a better performance on one functional immunological assay (EBV antibody titers) than did noninitiators. These data are discussed in the context of research on longer-term adaptation to marital disruption.
INTRODUCTION
Epidemiological studies have demonstrated clear differences between married and unmarried individuals in mental and physical health: divorced and separated individuals have poorer mental and physical health than comparable married, widowed, or single adults (1) (2) (3) . Separated and divorced adults are disproportionately represented in both inpatient and outpatient psychiatric populations (2, 4) . In addition to greater psychological symptom-atology, separated/divorced adults have the highest rates of acute and chronic medical problems, including certain kinds of infectious disease, even when age, race, and income are controlled (5) .
Although it has been shown that there are clear epidemiological differences between the married and unmarried in mental and physical health, few studies have examined health-related correlates of marital quality within the married population (6) . In fact, there is evidence that marital discord has important emotional and physiological consequences. Poorer marriages are reliably associated with increased distress, and unmarried people are happier on the average than those in troubled marriages (7) (8) (9) (10) . Moreover, unhappily married individuals also report poorer health than do either happily married or divorced people of the same race, sex, and age (11) .
Chronically abrasive marital relationships may have autonomic correlates, pro- viding evidence of one pathway through which health might be affected. Levenson and Gottman (12, 13) found that greater autonomic arousal in interacting married couples was very strongly predictive of subsequent declines in marital satisfaction 3 years later. Moreover, they also reported that greater declines in marital satisfaction were strongly correlated with poorer health ratings at follow-up.
If the presence of a spouse in a disturbed relationship is associated with greater physiological arousal over time [13] , then it is possible that there are concurrent endocrinological alterations that could mediate immunological changes (14, 15) . Consistent with this, poorer marital quality was associated with greater depression and a poorer response on three functional indices of the immune response in 38 married women (16) .
Thus, an unsatisfactory marital relationship may actually place an individual at greater risk than does the absence of a partner because it may itself be a source of stress, while simultaneously placing limits on the ability to seek support in other relationships (17) . Such effects are potentially very important because marital discord is relatively common (6) . For example, Waring and colleagues (6) found that 31% of a sample of 250 couples described their marriages as either emotionally distant or deficient in level of intimacy. Similarly, 20% of a large sample of adults under 45 years of age said that they were unhappily married (11) .
However, even the end of a marriage marked by extreme marital discord does not necessarily prepare each spouse equally for divorce (18, 19) , and there is considerable variation in individuals' ability to handle the disruption and disengagement (20) . Psychological adaptation following separation appears to occur over a severalyear period. Weiss (21) suggests that the establishment of a more resilient and stable identity may take 2 to 4 years. Wallerstein and Kelly (19) found that it was an average of 2.2 years postseparation before the lives of the men in their sample assumed a sense of coherence, postdivorce reorganization, and stability (versus an average of 3.3 years for women). However, 31% of the men and 42% of the women in their sample had not reached this point 5 years after separation.
There may be persistent physiological changes associated with the several-year period of psychological adaptation to marital disruption. Data from Cartwright (22) show depression-related alterations in REM sleep that persisted 2 years after divorce in a small sample of women. Among 38 women who had been separated for up to 6 years, we found that shorter separation periods and greater continued attachment to the (ex)husband were associated with poorer immune function and greater depression (16) . These effects were most pronounced in the women whose separation was most recent: the 16 women who had been separated a year or less had significantly poorer immune function than did their sociodemographically well-matched married counterparts across five out of six of our immunological assays.
Men's responses to separation and divorce have not been studied as intensively as those of women. However, limited data suggest that there may be significant differences in both health risks and patterns of adjustment. Reviewing epidemiological health data, Bloom et al. (3) found that health risks were greater for separated and divorced men than for women, including greater morbidity and mortality, as well as greater psychopathology.
There are a number of other potentially important gender differences. For example, across a number of studies men appear to be less likely to initiate the separation; only a quarter to a third of marital separations are directly prompted by the husband's decision (23] . A number of studies have suggested that postdivorce adjustment is easier for initiators, those individuals who take the primary responsibility for the decision to divorce (20, 24) . It has been suggested that being an initiator probably enhances one's sense of personal control during a particularly stressful time (20) ; being an initiator is also associated with less continued attachment to the (ex)spouse (23, 25, 26) , and thus with less separation distress. The rejected spouse often experiences feelings of humiliation and powerlessness, sometimes accompanied by considerable depression and anger (19) . The effect appears to be much stronger within the first year (26) after separation.
In addition to sex differences in patterns of adaptation to separation and divorce, there is some evidence consistent with gender differences in the importance of marital quality. Some data suggest that women are more vulnerable than men to persistent marital problems (9) . Similarly, Gove, Hughes, and Style (10) concluded that the affective quality of a marriage is more critical for women, while marital status plays a more central role for men. In contrast, others report little or no difference; in fact, although women have higher rates of depression than men, the greatly increased risk for major depression in an unhappy marriage is about the same for women and men, about a 25-fold increase (27) .
As previously described in an earlier study with women, we were interested in the possibility that there were distressrelated alterations in immune function (28, 29) associated with marital disruption, especially in view of the prolonged elevations in distress found across studies for both sexes, and the associated health risks. We investigated factors that appear to moderate feelings of continued attachment to the (ex) spouse in separated/divorced individuals, including time since separation and initiator status (20, 23, 30, 31) .
We tested the following hypotheses concerning marital quality and marital disruption in men: 1) It was expected our separated/divorced males (all of whom had separated within the past 3 years) would be more distressed, would be lonelier, and would have poorer immunological functioning than a sociodemographically and age-matched married comparison sample. 2) While the evidence is mixed, we expected that higher marital satisfaction would be associated with better mental health and immunological functioning among married men (11, 32) . 3) Within the separated/divorced subject cohort, interactions between time since separation and initiator status were predicted: i.e., it was expected that men who initiated the separation and who had been separated a year or less would have better psychological and immunological functioning than would noninitiators who had been separated for the same amount of time, with little difference between initiators and noninitiators who had been separated more than a year.
METHODS

Subjects
The subjects were 32 separated/divorced men and 32 sociodemographically matched married men. About a quarter of the subjects were college stuPsychosomatic Medicine 50:213-229 (1988) dents for whom experimental participation was one method of fulfilling a course requirement; these students were recruited through announcements made in the evening classes that had older students. Another quarter of the subjects responded to newspaper advertisements in a suburban newspaper distributed free of charge to Columbus households; the advertisements solicited married and separated/divorced men for a research project on stress and health. The remaining subjects were recruited from responses to a newspaper story that described the project. The latter two groups of subjects were paid $10 for participation. The project was described to potential subjects during a telephone screening interview. The data were collected from groups of two to 10 subjects at a time, with concurrent data collection from married and separated/divorced individuals.
As the study progressed we attempted to balance the two groups on certain interrelated sociodemographic dimensions, including age, education, length of marriage, relative number of childless marriages, and number of children. Other studies have emphasized the importance of these variables as mediators of postdivorce adjustment (19, 30, 33) .
While previous studies have suggested that up to half of all divorced individuals have participated in either couples therapy or individual therapy before or after separation, there are not consistent data suggesting that any kind of therapy either before or after separation is systematically associated with better adaptation. However, the issue is probably clouded by the greater propensity of more distressed or symptomatic individuals and/or those with fewer interpersonal supports to seek treatment (23, 30) .
The same health-related questions that were used during telephone screening were also included in their questionnaire packet. Potential subjects could not be using any prescription or nonprescription medication with possible immunological consequences, nor could they have any acute or chronic health problems that might have an immunological or endocrinological component. Similarly, subjects with recent surgeries were excluded, as were those who reported drinking more than 10 alcoholic drinks per week.
The separated/divorced group was limited to men who had separated from their wives within the past 3 years. We used the date of the actual separation, rather than the divorce date for those who had completed formal court proceedings, because distress is generally thought to be maximal following separation (30).
Self-Report Data
History and Sociodemographic Data. Questions included length of marriage, timing of separation and divorce, and frequency and degree of satisfaction with dating relationships since the separation. Following Pettit and Bloom (20) , initiator status was determined by the response to the question of who made the decision to separate, with possible responses of 1) it was completely my decision, 2) it was mostly my decision, 3) it was a mutual decision, 4) it was mostly my wife's decision, and 5) it was completely my wife's decision. Pettit and Bloom noted that those subjects reporting mutual initiation did not differ from those who were initiators; however, they were both clearly different from noninitiators.
Health status data included medication usage and recent alcohol intake. Subjects were also asked how many hours of sleep they had had in the past 3 days, as well as the amount of any weight changes in the past week. They were asked the number of days they had been unable to perform their normal daily activities in the past 2 months because of acute illness. Subjects were asked to describe symptoms of any illness, and only those that appeared to include infectious disease were counted.
Distress/Depression. The 53-item Brief Symptom Inventory (BSI; 34) provided information on distress. The scales of particular interest for the present study were the depression scale and the global severity index (GSI), with the latter providing a summary distress measure. Subjects rated the degree of associated discomfort during the past week for each item from 0 (not at all) to 4 (extremely).
Marital Quality. The 32-item Dyadic Adjustment Scale (DAS; 35) was given to married subjects. The DAS is one of the most commonly used scales in marital research, and there are good data supporting its reliability and validity (24, 35, 36) . Married men were asked to respond on the basis of their relationship with their wives over the past 6 months.
Attachment. The primary conceptual framework used in the divorce literature to explain the postseparation increases in physical and psychological symptomatology is attachment theory (21) . Attachment bonds, once formed, are extremely difficult to break; thus, the very ambivalent feelings toward the (ex)spouse reflect the persistence of attachment despite the erosion of love. The characteristic increased symptomatology ("separation distress") following marital disruption is a function of the inaccessability of the spouse (26) . Since such bonds are normally formed within the first 2 years of marriage (21), length of marriage is neither a good predictor of postdivorce adjustment nor a good predictor of attachment (23) . Although distress and attachment are both related to a variety of situational changes produced by marital disruption, attachment feelings appear to cause distress, rather than vice versa (23) .
The items in Kitson's (23) attachment measure, used in this study, assess preoccupation with the (ex)spouse, and disbelief about the separation/divorce. Responses on the four-point scale range from "not at all" to "very much," with higher scores indicating greater attachment. Research with the scale has provided evidence for its reliability and validity (23, 26, 37) .
Loneliness. Loneliness has frequently been reported as a problem for separated/divorced individuals (33, 19) , particularly noninitiators (23). Moreover, loneliness may be a longer-term problem for adults after divorce (38) . Loneliness is also of interest because of its theoretical ties to the absence of attachment figures (39) , and its association with depressed cellular immunity in medical students (40, 41) and psychiatric inpatients (42) . Subjects completed the four-item survey version of the UCLA Loneliness Scale (43, 44) .
Locus o/ Control. As in previous research on initiation (20), we included Rotter's locus of control scale (45) . The scale was designed to help assess the possibility that differences in initiator status might simply reflect underlying personality dimensions that might have their own mental and physical health correlates.
Life Changes. The Psychiatric Epidemiological Research Inventory Life Events Scale (PERI; 46) was used to assess the number of major life changes over the past year. We were interested in the number of negative events, since health changes are reliably associated only with negative events (47) , and the number of such events is as good a predictor as the weighted sum (48) . The PERI was included to assess differences in life changes related to initiator status and time since separation that might mediate psychological and immunological effects.
Nutritional Data
Albumin was assayed to provide objective information on the nutritional status of subjects. There are well-documented impairments in various aspects of immune function in undernourished individuals, and moderate to severe protein-caloric malnutrition is associated with increased frequency and severity of infection (49) . Protein assays provide better information on global nutritional status than do those for carbohydrates and fats, since the former have varied nutritional building blocks, as well as very complex synthetic pathways. The half-life of albumin is 2-3 weeks.
The procedure used to measure albumin is an adaptation of the bromcresol green dye-binding method of Rodkey (50), later modified by Doumas (51) . This procedure is recognized as a particularly good procedure as compared to other dye-binding techniques because of its specificity and freedom from interference.
Immunological Assays
A battery of four immunological assays provided information on both qualitative or functional and quantitative or enumerative aspects of cellular immunity. The assays and the rationale for their inclusion are described below.
QuaJitative/Functional Assays. The two functional assays examined antibody titers to two latent herpesviruses: Epstein-Barr virus (EBV), the infectious agent for infectious mononucleosis, and herpes simplex virus using a type 1 antigen (HSV-1). Antibody titers to latent herpesviruses provide an indirect measure of cellular immune system competency (52) . For example, patients on immunosuppressive therapies like chemotherapy or patients with immunosuppressive diseases (e.g., AIDS) often have elevated herpesvirus antibody titers; cessation of an immunosuppressive drug therapy is often followed by a drop in antibody titers. The increased herpesvirus antibody production in immunosuppressive conditions is thought to reflect the humoral immune system's response to an increase in viral antigens synthesized after reactivation. We have previously shown large and reliable stress-related changes in antibody titers to both EBV and HSV-1 in medical students (41, 53) , as well as a decrease in HSV-1 antibody titers in elderly adults following a relaxation intervention (54) .
The indirect immunofluoresence (IF) assay was used to measure antibodies to EBV virus capsid antigen (VCA) (41) . Antibody titers were assayed using smears of HR-1 cells. Cells were fixed in acetone at room temperature for 10 minutes, absorbed with twofold dilutions of plasma prepared in phosphate-buffered saline (PBS), pH 7.4, for 30 minutes at 37° C. The cells were washed with PBS and reabsorbed with goat antihuman IgG conjugated to fluorescein isothiocyanate (FITC) for 30 minutes at 37° C. The cells were washed with PBS, counterstained with Evans blue, mounted in Protex, and examined with a Zeiss UV microscope. Antibody titers were determined by the highest dilution of plasma still able to demonstrate IF positive cells. All sides were read blind coded.
Vero cells were infected with HSV-1 and were used to prepare the antigen for the enzyme linked immunoadsorbance assay (ELISA). A protein assay (Biorad) determined the amount of protein present in each antigen preparation. Antigen was added to 96-well plastic substrate plates (0.3 ml/well) and incubated at 4 °C overnight to allow the soluble antigen to absorb to the plastic. Plasma dilutions were added to the test wells. Previously characterized HSV-1-positive human sera were used to titrate each antigen as a control. An HSV-1-negative human serum was always used as a control. Goat antihuman IgG was added to each of the wells, the wells were washed, and then 2-2-azino-di-(3-ethylbenzthiazolin sulfonate) (ABTS), to which 3% hydrogen peroxide had been added (0.3 ml to each well), was added. A dark green color change indicated a positive reaction. The highest dilution of antibody detected to HSV-1 was determined by color change as compared to the negative serum control (27) . Antibody titers were determined by optical density using a Flow Laboratories Titertek Multiscan MCC ELISA plate reader.
Although we used HSV-1-infected cells as the antigen, the specificity of the HSV antibody titer (HSV-1 versus HSV-2) is not known because there is crossreactivity between the two strains. Any changes in HSV antibody titers, therefore, may reflect changes in antibody to either or both stains.
Quantitative/Enumerative Assays. Monoclonal antibodies were used to provide data on two quantitative aspects of immune function, the relative percentages of helper and suppressor T-lymphocytes. Helper T-cells stimulate a number of important immunological functions, e.g., the production of antibody by B-lymphocytes, an important defense against infections. Suppressor T-lymphocytes down-regulate the activity of helper cells. Low helper/suppressor cell ratios are associated with immunodeficient conditions (55) . Alterations in the percentages of helper and suppressor cells have been associated with examination stress (56, 57) .
Whole blood samples were obtained late in the day, and consequently were held overnight at room temperature in sterile RPMI1640 medium supplemented with 2% fetal bovine serum and 5.0 ml 10% sodium azide as a preservative. The following day, blood was layered over Ficoll-Hypaque and centrifuged for 30 minutes to obtain lymphocytes. Following careful aspiration of the lymphocyte layer, the cells were washed twice with sterile RPMI medium. One million lymphocytes were aliquoted into tubes for quantification of helper/inducer T-cells and suppressor/cytotoxic cells, as determined using the monoclonal antibodies OKT-4 and OKT-8 (fluorescein isothiocyanate conjugate, Ortho). Five microliters of the appropriate monoclonal were added to the cells, and the cells were incubated on ice for 30 minutes, washed twice with cold RPMI/PBS (1:1), and resuspended in 100 |xl paraformaldehyde fixing solution. The cells were kept refrigerated until read with an Ortho System 50 fluorescence activated cell sorter (FACS). Table 1 provides sociodemographic information on the married and separated/ divorced cohorts. The two groups do not differ reliably on age, years of education, or occupation (coded with the Hollingshead), number of children, the (ex)wife's age, or number of years married, all Fs < 1. About 63% of the men in each sample have one or more children, a percentage that is consistent with epidemiological data suggesting that about 60% of divorces involve families with children (30).
RESULTS
Overall Group Comparisons: Separated/Divorced vs. Married Four MANOVAs were used for comparisons between the entire married and separated/divorced cohorts, one for the psychological data, one for health-related behaviors, and one each for the quantitative and functional immunological data (because of differences in variance). These were followed by ANOVAs when there was a significant main effect or interaction on the MANOVA. These data are shown in Table 2 . There was a strong significant difference between the married and separated/divorced groups on the psychological variables F(3,61] = 7.62, p < 0.001. Univariate ANOVAs were all significant, with greater distress in separated/divorced men, as predicted.
The groups differed significantly in days of self-reported illness, F(l,63) = 3.74, p < 0.05. There was more illness reported by the separated/divorced group. The two groups did not show even marginal differences in health-related behaviors (weight loss, sleep, caffeine intake, and alcohol and cigarette use), F < 1. All subjects had values within normal limits for albumin, the nutritional assay.
Since the method of doubling dilutions had been used to obtain the EBV and HSV antibody titers, a base 2 logarithmic conversion was used to reduce variance for the statistical comparisons and to normalize the distributions (58] . However, for descriptive purposes the geometric mean titers (GMTs) are presented to allow comparisons with previous research.
The MANOVA for functional aspects of immunity (antibody titers to EBV and HSV) was significant, F(2,58) = 5.69, p < 0.001, with married subjects having significantly lower antibody titers for both herpesviruses than the separated/divorced group, suggesting that the cellular immune response was less competent in controlling herpesvirus latency in separated/divorced men. The MANOVA for the quantitative assays was not significant.
Marital Quality: Importance Among Married Men Marital quality was not significantly different for those subjects who had children and those who did not, F < 1. DAS scores did not correlate significantly with number of children, r = 0.11. There were not significant correlations between marital quality and a number of variables, including age (r = -0.13) or education (r = -0.16). However, there was a significant correlation between years married and marital quality, r = -0.31, p < 0.05, consistent with other research (1), so years married was entered in the regression equations as described below.
Multiple regression equations were used to evaluate the contribution of marital quality to psychological and immunological functioning. Using a hierarchical procedure, the subject's educational level was entered on the first step, number of years married was entered on the second step, and marital quality was entered on the third and final step. This analysis provides a stricter evaluation of the contribution of marital quality, since lower education has been associated with greater distress and poorer health, and longer marriages tend to be rated as somewhat less satisfactory (1).
As can be seen in Tables 3 and 4 , poorer marital adjustment was a strong and significant predictor of BSI depression and GSI scores, as well as loneliness, even after taking out the significant contribution of education and length of marriage. Marital quality was also strongly and positively related to EBV VCA antibody titers, suggesting poorer cellular immune system control of virus latency. While the variables did not significantly predict values for helper cell percentages, marital quality was significantly related to percentages of suppressor cells and the helper/suppressor ratio.
Marital Disruption: Separated/Divorced Men The length of marital separation ranged from 1 month to 3 years. Both the mean and median separation lengths were about Step 1: Education
Step 2: Years married
Step 3: Marital quality BSI General Severity Index
Step 1: Education
Step 3: Marital quality UCLA Loneliness Scale
Step 3 1.75 years. Eight subjects were separated but not yet divorced.
Subjects were classified as initiators if they said that the decision was mostly theirs or a mutual one (20) . With the use of these criteria, 14 of the 32 subjects were classified as initiators, with only three of these saying the decision was mutual.
Two-factor MANOVAS were used to examine the main effects and interactions attributable to initiator status and time since separation (less than or greater than a year), following the same clusters of variables that were used for the overall group comparisons described previously. Two variables were included as covariates for these analyses: education and age. The former was included because individuals with less education report greater distress following marital disruption (24) . Age was included as a covariate because of a significant difference between initiators (mean of 29.21, SEM of 1.51) and noninitiators (mean of 37.32, SEM = 2.02). The two groups did not differ on any of the other sociodemographic dimensions.
Initiators' scores on locus of control and number of negative life events were compared with those of noninitiators to assess possible underlying personality differences that might have mediated the observed effects. There were not differences between the two groups on these variables, F < 1.
The MANOVA for psychological variables included the attachment scale score, in addition to the loneliness score and the BSI depression and GSI scales. There was Step 3: Marital quality Helper T-lymphocytes
Step 1 : Education
Step 3: Marital quality Helper/suppressor ratio
Step 3: Marital quality HSV antibody titers
Step 3: Marital quality Suppressor T-lymphocytes
Step 3 There was a main effect for initiator status on the MANOVA for the functional variables, F(2,25) = 4.09, p < 0.05, with little variance attributable to time since separation or the interaction of the two variables, Fs < 1. Initiators had significantly lower antibody titers to EBV VCA than noninitiators, F(l,25) = 5.63, p < 0.05. The mean for initiators was 124.28 (SEM = 55.48), compared to 342.35 (SEM = 86.71) for noninitiators, suggesting poorer cellular immune system control over virus latency in the latter. Antibody titers to HSV followed the same pattern, but did not reach significance.
The MANOVA that included the three quantitative variables did not show a significant main effect for either initiator status or time since separation, Fs < 1. The interaction was similarly nonsignificant, F < 1.
There was a significant interaction between initiator status and time since separation in the number of self-reported days ill in the past 2 months, F(l,26) = 6.63, with nonsignificant main effects for both of the independent variables, Fs < 1. While those who initiated the separation within the past year reported an average of only 0.20 days ill, noninitiators separated within the past year reported an average of 3.63 days ill. This pattern was reversed among those separated more than a year, with a mean of 3.56 for initiators, compared to 0.41 for noninitiators.
No hypotheses were made concerning the effects of having children or being childless, since past divorce research does not support consistent positive effects for either condition; similarly, there is not consistent evidence indicating that custody arrangements are differentially associated with adaptation in men (26, 30, 32) . However, in order to evaluate the possible impact of custody arrangements on distress and loneliness within this sample, we compared the 10 fathers who did not have custody with those who had custody or shared joint custody (n = 6). There were not even marginal differences between the groups for the distress and loneliness variables.
DISCUSSION
The separated/divorced men were significantly more distressed and lonelier than very well-matched married men. In addition, they reported more recent illness, and they had significantly higher antibody titers to EBV VCA and HSV, suggesting poorer cellular immune system control over herpesvirus latency. The two groups did not differ on health-related behaviors, and all subjects were within normal range on albumin, the nutritional marker. These data are consistent with considerable epidemiological research that has linked marital disruption with high rates of psychological and physical dysfunction, particularly for males (3) . Related research has shown that widowers have a poorer blastogenic response after bereavement than they had previously (59) .
Poorer marital quality in the married cohort was significantly related to greater depression and global distress, greater loneliness, a poorer response on one of the functional immunological assays, and lower helper/suppressor ratios. Consistent with previous reports linking the quality of the marital relationship with mental and physical health (11) , these data provide further evidence for the importance of satisfactory marital relationships. As noted earlier, it has been suggested that marital status is a more critical variable than marital quality in men as compared to women (9, 10) ; while there may (or may not) be relative sex differences, marital quality was significantly related to both the psychological variables and certain aspects of immune function in this sample.
The predicted interaction between initiator status and time since separation was found in the data on psychological distress, with less distress shown by those initiators who had separated within the past year. Self-reported health showed a similar pattern in the first year after separation, with greater illness among noninitiators; however, there was an unexpected reversal of this pattern among those men who were separated more than a year. While little work has been done on longitudinal differences between initiators and noninitiators among men, Wallerstein and Kelly (19) have described a subset of women who initiate the divorce, then strongly regret their action several years later. Similarly, a number of men studied by Hetherington and colleagues (60) were pleased with the opportunities for diverse dating and sexual experiences during the first year after divorce. However, by the end of this period, these men generally wanted less transient and more meaningful relationships. It is possible that the noninitiators in our study faced the issues of loneliness and lack of a stable relationship earlier, and thus had dealt with them better by the end of the first year after separation, while it took initiators longer to face these issues. Overall, those separated/divorced men who had initiated the separation described themselves as significantly less attached to their (ex)wives, and they had significantly lower antibody titers to EBV VCA, although the difference did not reach significance for HSV antibody titers.
In contrast to our findings with previous data on separated/divorced women, we did not find that time since separation was reliably related to distress or immune function. However, for this study we selected subjects who had been separated for no more than 3 years, so time since separation was much less variable in this sample than in our previous sample. Moreover, relationships have been found between initiator status but not time since separation in several other studies (23, 25, 26) ; Spanier and Thompson (24) suggest that time since separation may be a somewhat less sensitive variable in cross-sectional studies.
There are clear impediments to inferences about the direction of causality in cross-sectional studies such as this where the subject sample is not randomly chosen. For example, the social selection hypothesis asserts that emotionally unstable or physically handicapped individuals are less likely to get married or to stay married (3) . In this framework it is possible that preexisting depressive symptoms could have been an underlying cause for marital disruption in the separated/divorced group (3) and/or such symptoms might have interfered with the subsequent formation of alternative relationships. Similarly, more distressed married men may see their marital relationship as less supportive, and/or their depressive symptoms may have adversely affected the quality of the marital relationship (61) . These possibilities cannot be excluded; however, evidence from other research supports alternative explanations.
While research with psychiatric patient populations has supported the social selection hypothesis, evidence from normal populations strongly suggests that social selection is not a primary determinant of the relationship between marital status and mental health (10) . For example, Gove et al. (10) found that the quality of a marriage and not marriage per se was associated with better mental health after controlling for problems individuals had experienced earlier in life that are associated with greater vulnerability. Similarly, a 1-year longitudinal study from Monroe et al. (62) showed that subsequent depressive symptoms were predicted by lower marital support in 473 women who were initially relatively asymptomatic and had nonconflicted marriages. Controlling for level of depression prior to marital termination, Menaghan (63) found that depression appeared more likely to be the result of marital disruption, rather than vice versa, in longitudinal survey data.
Verbrugge (5) suggests that nonmarried individuals may have riskier life styles than do married adults, e.g., they may drink, smoke, or use drugs more; nutrition and sleep may also differ by marital status. Subjects who reported drug or alcohol abuse were excluded from this sample. Nutrition, weight, and sleep data did not differ as a function of marital status in our sample. Thus, while it is likely that riskrelated life-style factors influence health status in the general population, our data suggest that there may be potentially important physiological differences in individuals who do not differ on obvious riskrelated variables.
The immunological differences between the married and separated/divorced men are consistent with the growing evidence that there may be persistent downward alterations in some aspects of immune function associated with "chronic" stressors that last over periods of 1 or more years. Baum and colleagues (64) have shown changes in endocrine and immune function in the several years following a potential disaster. Similarly, family members who have cared for an Alzheimer's disease victim over a period of several years have poorer immune function than do their well-matched community counterparts without similar responsibilities (65) . While the physiological mechanisms for these more persistent effects are not well understood, Baum's data (64) suggest that there are concurrent longer-term endocrine changes that may mediate some of the observed effects.
With regard to the immunological data, it appears that the functional assays (antibody titers to EBV and HSV, reflecting changes in cellular immunity) were more consistently related to the psychological variables than were the quantitative assays; this finding is consistent with prior research from our laboratory (16) . As has been true in previous work, herpesvirus antibody titers appear to be quite sensitive to psychological stressors, and may reflect more general alterations in functional or qualitative aspects of immunity (66) .
In an earlier study with medical students (16), additional assays were run to rule out the possibility that the elevations in EBV VCA antibody titers reflected an epidemic of infectious mononucleosis in previously uninfected (seronegative) students, or more general changes in plasma IgG levels. None of the plasma samples that was tested had measureable levels of EBV VCA IgM, an antibody that is characteristically elevated following the period of initial EBV infection. Moreover, antibody levels to EBV, HSV, and cytomegalovirus (another human herpesvirus) were reactive to academic stressors; in contrast, antibody to poliovirus type 2, a recall antigen that is not associated with a latent infection, remained stable across the sample points. Taken together, these data suggested that the observed herpesvirus antibody changes did not reflect either acute infectious mononucleosis or more general changes in plasma IgG. Thus, the differences in herpesvirus antibody titers observed in this study are thought to reflect more general changes in cellular immune system competency (16) .
Other research with medical student subjects has provided evidence of immunological changes related to alterations in the control of the latent herpesviruses; for example, using a year-long prospective design we found that cell killing by memory T-lymphocytes of EBVtransformed autologous B-lymphocytes declined during more stressful examination periods, compared to baseline periods (53) . Antibody titers to EBV were concurrently elevated during the examination periods, as in previous research (41) . Moreover, the activity of a lymphokine, leukocyte migration-inhibition factor, normally suppressed during recrudescence of herpes simplex virus type 2 infections, was altered during examination periods, as were both plasma and intracellular levels of cyclic AMP. Taken together, these data provide evidence of immunological pathways that might lead to the alterations in herpesvirus latency, as evidenced by the differences in antibody titers. Students concurrently reported more illness in conjunction with examination periods.
Another recent study found similar concurrent immunological and health changes, and suggested one mechanism through which interpersonal relationships might have a relationship to immunity and health. Fifty healthy undergraduates were assigned to write about either traumatic experiences or superficial topics for 4 consecutive days (67) . Changes observed in two measures of cellular immune system function and health center visits suggested that confronting traumatic experiences may be physically beneficial; these data are consistent with evidence that individuals who undergo psychotherapy show reduced utilization of medical services, relative to nonpsychotherapy controls (68) .
In a conceptual framework elaborated elsewhere (69), we have suggested that an increase in psychological distress, sustained over time, can lead to adverse immunological changes. These distress-related immunological changes provide one possible pathway through which major and minor life changes could lead to an increased incidence of infectious disease. If psychological resources like supportive interpersonal relationships moderate distress, they should also concurrently attenuate adverse immunological changes. While the critical connections between stress-related immunological alterations and actual health changes are not well established, these data and others are increasingly suggesting a confluence of increased distress, poorer immune function, and a greater incidence and/or severity of infectious illness. Longitudinal studies are needed to better understand the magnitude of the relationship. 
